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otîters. tîte cecntrifugai govcrtor type is adopteti; if, howcvcr,
constant voltage is desireti, the ciectrical governor ib iiscd. 1hi
the latter the voltage is aîttomnatically controllcd by the gov-
crnor. andi 50 accurately cati titis bc donc that atîy desireti volt-
age cati be obtainedtil cither futll loati or no loati to witlîin t per
cent. wvitlîout alîcring the governor. Titus, if 5 lier ccent. rise of
voltage is desircd at foul loai i a ioo-vol, miachtine, tlîc goverîtor
cati lie adju'.îed to givc 100 v'olts ati no Ioati, ant i os volts at full
load. l'ie governior is cxceedingly prompt in ils action, apîd
large variations of Ioati cause little variation of Voltage, thtts
iiiaking the~ turbine specially suitable for traction pîtrposes.

hit bot types of goveruior, one endi of a lever is utovedti p
and doivit citiier by the ccntrifutgai goverîtor or by a core con-
trolîcti b>' a spriîîg, atîd actuateti by a solenoid in shunt with the
trriitiials of the miachitne. This lever acttates a sîtiail valve.
whiclt is fuîrîîcr moveti ta a small degrcc up and down at equal
intervals. Titis sinail v'alve. by a steamn rclay arrangemnt,
actuates the Pistoit, whicii, ini turn, actuates tue main admission
v'alve. Tite restiît is that at sniall loats the steain is atiiitteci
in a scries of equal ptiffs, tdrus gettiîîg the advaîîuagc of the
lîiglî-prcssure steatît, anti sccuritîg great econoiy at sitiail loatis.
As the load ittcreases tliese puffs get longer andi longer, until at
full load tue admtission of steamt is contitious. Tlite puffs arc
au sticli rapid intervals tîtat there is 11o Perceptible variation of
the specti of the turbine betîveen cach puiff. Anotîter atinatage
of tlîc utove:nietit of the valve up «and down is tat evcrything is
kept iii a state of îtîovenîct, aîîd therefore tlîerc is no liability
Io stick. andi ail ltntitîg is avoideti.

SAND FILTRATION 0F PUBLIC WATER SUPPLIES.;ý

DîY R. S. LItA, ASSOC. M. CAN. SOC. C. E.

(Continucti fromn last issue).

Tite operations whlti have been describeti ii the forcgoiug
pages are tiio.e couîîccted wvith the carrying oit of wliat is
knont as cotitiitiouts santi filtration; and in deterîiining îvhat
tîethotis produce tc best resuilts. our ouly test lias been the
dcgrec of bacterial purification effecteti. The reason of titis is.
as wvc have already set. tiat in waters at ail likely to bc use<l
as public supplies, the actuat ainount of orgattic mnatter is
rtelatively so stîtaîl as to be of little sanitary significance. Neyer-
iîeless, tiiere is a certain dcgrec of citenical puirification effecced
by titis process. Antalyses of tite ernluents show a reduction of
tlîc dissolved organie mttter of front 3o to 6o per ccint. Titis is
brouglit about by the action of the bacteria, whiicli, tiiotgli ex-
isting iîtier adverec conditions, are yct capable of proiucisig
tItis resuit iti the prescuce of the frcc o\ygen in the Nvatcr, the
amounit of wii is tîstîally qtîitc sufficient for the purpose.
Nowv, ii tce case of scwage, whichi is only ver>' iigl polîtîteti
water. the amouint of frcc oxygen is vcry small in comparisou
xitit tiîe organic mater Prescrnt. Anti il wvas founti, it tuakziîg
experincuits on tiîc purification of scwagc by passing it titrougli
betis of sauti. titat if air wcrec artificialiy introduceti a very coin-
plete reduction of te organic niatter would bcefiectcti b>' the
bacteria. Titis wvas acconîplisheti by îvorking tue bcd intcrînit-
tctîtly: tîtat is to sa>'. nt regîtiar intervals of tiuîe-say 24 hours
-Ithe ),.<I was ailovcd to drain, andi fill its porcs %vith the air
drawit iii aiter the sewvage. After takiîîg titis breatit the bcd
rcstcd for a day; then tîte sewagc wvas again turneti on ta the
-surface. precenting the escape o! tîte air whiclî was necessar>' t0
provide oxvgetî for the ncxt 24 Itours' purification. Tite sanie
nicithot utscd iii conntectiotî witlt iater is wvlat is terncti inter-
itient filtration. Tite first filtcr of the kinti was built at Law-
rcnce, Mass., b' Il. F. Miills. C.E., meinher o! the State Board
of 1lecalîli. Si:tce icu, sntali Plants on tîte saine principle have
becît bttilt at Mt. Vernion, N.Y., anti Grand Fals, Nortlh
Dakota. Tite resuits do tiot sceni to indicatc an>' ncccssity for
ulîcir use, nI bcing at ail suiperior to those of continuious filtcrs.
wltilc the intîttîat of operation is tiot sîîitcd to colti climates, andi
cititer reqitires a greaier arca of bcd or a higlicr rate of filtration.
A description of titc Lawrece filter- nia>' bc fottnd iii Trans.
Ati. Soc. C.E.. t1893, P. 350.

Frot wliat bas heeti saiti, it uvill bc evident tîtat wlhcrc the
wvater is at a;îy tite hiable to turbidit>', a scttling basin. capablec
of hiolding front 12 ta 24 hours' suppl>' at least, must be provitict
Also. iti order titat the filter nia> bc able to wvork continuously
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at a uutiforni rate, a cîcar waîcr basin îviil bc uccessar>' of a
capacity sufficient 10 cover the inaximui fluctuîations iii tic
coîtstttptiout. If the suppl>' is front a storage reservoir, the
filtcrs are placcd below the dam, anti are, of course, supplieti by
grzviîy. B3ut even whiet the supply is frot a river or lake, the
topc.graplîy of the groututi often adutits of the saine ecoitoittical
arrangemnîct. If titis is tiot Passible, tce watcr twiîst bc îmuînpcd
mb lithe scttiiug basin by a separate pîîrnp of tue low lift variet>'.
Tite extra expense of two puîttpings uîîay bc alîttost elitîtiniati
if the saine stationt, boiter plant, etc., can be matie to serve for
hoth putuîps. Tite total arca of filtcr betis rcquired depeutis in
tîte first place tîpoît tte nmaxinmumt rate atiopted; anti, second,
upon the airca otît of tise wlule beiuîg serapeti anti rcfihteti. Tite
itiglier thc rate of filtrationi tue lcss tîte total arca, and tixcuefore
tue ftrst cost of tue plant. Tite principal ilcut of expense cou-
tuecteti witit the operation o! titis plant is that for scrapiîîg; and
it is found tîtat the atount scraped for an>' given quantity of
water filtereti is intiepentiett of tue rate. Also, tue allowance
for the arca ont of use wvill not vary îviîi the rate 10 an>' extent.
1Hence an increase in tue rate î%'iil îlot by any mnuîs produce a
proportiottate reduction in tc cost o! fittrationi. A rate of
3,0w0,000 gallons per acre of beti in tise wili give resutîts entirel>'
satisfactorv front tue stantipoiuit of cfficieucy, anti at a cost
%vlîich is tîsîîaiiy b>' no tmenus excessive.

Tite size of tue itidividuai betis wviil dcpcnd in part tîpon tîte
exteut of tue total arca, tce sutailer plants iîaving necessarily 10

tise sittaiter betis. A large bcd costs icss pcr unit of area titan a
stîxail one, on accotint of the proportionatcly greaier lengtli of
wval it tue latter case. Witli a lairge bcd il is, howcver, probably
mîore difficutto1 obtaîn a uttîforni rate of filtration over tue

whîole area. Duritîg tue tvintcr o! colti climates the cost of main-
tenance is consiuterably increaseti b>' tue expense of retnoving
tite ice whticli fornis iti the bcd. It is also diflicuit to avoiti
injîuriotîsly distuîrbiug tue surface of tue santi. l3csidc titis,
wvlten the wvater is drawn down the surface somctitmes freezes
bc-fore il cari bc scraped. Oit accouint of sîîch disativantages as
tiiese filter bcds shoîlti be coveret inl aIl colti clintates. Tite
best metitot of construtcting uliese roofs lias alrcady becît referreti
to. Tue proper nîtuiber. shape, anti area o! tite beds of a systcmt
eaui ouîly be determineti for any particular case by carefut sîtîti>
of tîte local conditions, anti b>' makittg cotîparative estimates
of the different items of eost of construtction, mnaintcenance, etc.
Titere wili be opportîtuities for the exercise of consiticrabie ini-
genîtit>' in the general layiug oui of the s3ystcm, the relative
placing of ils parts, the arrangemenît of the pipiug, drains, etc.,
in order that convenietice anti conomy tnay be happily
coînbineti.

Tite cost of construction ivili of course depenti on the local
circtîmstances anti the kinti of materials useti. As in aIl ltytratîlic
îvork, great care is requireti in the construction, anti the best
tîîatity of tîtaucriats muit bc tîset. In the main, it is tc sanie
class of îvork as is rcqutircd in the building of distributing
reservoirs. Tîte folloîviug table gives the cost of construction
for several Ettropean anti American filters:

Place. Cost per Acre.

Covered. Open.
Lo>ndon $24,ooo-$40,Ooo
Be~rlinî (1884-87)....... .0oo-$70,0oo
Hatnhurg (1893) 30,500
Warsaw% (1885) ........... 78,000
Zurich (S85) ............ 86.oo0
Nanutckct. Mass. (1892) .. 45,500
Huditson. N.X'. (.1874-88)...- 73.000
Plioni (18Q3) ........ 96,700
Asitiaut, WVis., (1897)..8o,ooo
Somcrswortlt, N.H. (î8g8) 64,000
Potîglikccpsie. N.Y. (1872-) 90.000
Potîglikecepsie. N.Y. (1896) 41.000

Linttlcy gives the gcncral cast o! continental filters as $45.000
per acre for Open, anti $68,ooo for covered. The followving
figures, giving iii detail the bitis receiveti Februar>' i5th, 1898,
for constructing the ivater filtration plant noîv in process of con-
struiction at Albany', N.Y., ivill bc o! more intercst. Whcrt coni-
picteti it ivill bc b>' far the largest plant yct buit in America;
anti in gcneral design anti coniptcteness of equipment it will bc
stcond to noue.. It will consist o! a scutling basin of 16,ooo.ooo
gL]lozts capacity, ciglit covereti filtcr betis, cach with 7-10 O! an


